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SPECIFY WHEN PLANNING THE NEW 


SUGG HALCYON SELECTIVE AIR HEATER 


IMMEDIATE WARMTH .. . . 
SEVERAL ROOMS... 


FOR 
BY SIMPLE 


FINGER-TIP CONTROL 


CAPITAL COST UNDER £100 


The flexibility of the Halcyon Gas 
Heater makes it an eminently suitable 
heating installation for every type of 
residence — from bungalows and 
houses to flats. 


Built for operating in a very small 
cupboard, its unusual compactness, 
combined with its many outstanding 


Full literature and 


features, have made instant impact on 
architectural plans in all parts of the 
country. 

Halcyon offers highly efficient heat 
transference to the air flow, resulting 
in a discharge of pure warmed air 
within a few minutes. Halcyon is 
silent — there is no smoke — there are 
no fumes. 


technical details available 


from the manufacturers: 


WILLIAM SUGG 


67-73 REGENCY ST., LONDON, S.W.1 


& COMPANY LTD. 
Tel. ViCtoria 3211 


C.M: TYPE TURBO BOOSTERS 


. for medium vclumes 
and higher pressures 


Photograph by courtesy of South Eastern Gas Board 


Installed at Waddon Works, Croydon, 
for the supply of gas to:— Redhill, 
Horley, and Crawley New Town. 


DERBY ROAD 


@ LARGER CAPACITIES IN 
SMALLER SPACES 


@ HIGHER EFFICIENCIES 


@ IMPROVED MECHANICAL 
DESIGN 


“CM’ 62 Two Stage Turbo Boosters each to 
pass 500,000 cubic feet per hour at 5 Ibs 
per square inch (Gas—specific gravity = .55) 
Driven by 260 b.h.p. Brotherhood Turbines 
running at 7,000 r.pm. 


CHESTERFIELD 
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AK CLAMPS 


Made to suit all 
classes of pipes up 
to 48” dia., Pass 
Leak Clamps for 
repairing socket 
and spigot joints 
have been de- 
signed for fast, 
easy assembly. 
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There is more in gas metering than meets the eye 


This is an index assembly. 


The wheels and pinions are machine cut from a special hard 
brass, and, to provide accurate smooth bearing, the pivot 
holes in the index plate are punched, shaved and burnished. Each index 


is tested to ensure that its torque does not exceed ?/;th g.cm. 


It is the thorough design, meticulous manufacture 
and careful assembly of each component that has made 
Parkinson Cowan meters so famous for long life 


with consistent accuracy. 


PARKINSON COWAN GAS METERS 


Terminal House, 52 Grosvenor Gardens, London, S.W.1 °* SLOane O111 
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Gas as a World Fuel 


Conference, fuel problems which might at first 
appear almost parochial, can be brought into 

focus and given their full world-wide importance. Last 
week we published a review of the importance of solid 
fuel in the supply of energy throughout the world. This 
was of particular interest in that it showed how depen- 
dent we still are on this source of fuel. It is well known, 
however, that oil and gaseous fuels have come into 
prominence in the last 20 years or so, not because their 
reserves exceed those of coal, but because they are more 
convenient to handle and are more flexible in their 
utilisation. Where solid fuel is being used on a large 
scale, the tendency has been growing to convert it for 
power purposes into electricity. If this can be done at 
a high thermal efficiency, it is both economically and 
thermally sound. But for the production of heat, as 
opposed to power, for large-scale industrial processes, 
the use of electricity for such low-grade energy uses is 
not so sound unless it is generated from water power 
on a large scale. For such purposes oil and gaseous 
fuels are of outstanding importance. The large growth 
in the use of natural gas in those countries lucky enough 
to possess extensive reserves is well known and in many 
cases its use has, or will, revolutionise their economies. 
For the future use of these fuels to be planned on a 
long-term basis, their reserves must be known, or at 
least able to be calculated with a reasonable degree of 
accuracy. Up till now it would seem that these reserves 
are continually increasing either because the original esti- 
mates were too conservative or inaccurate or both, or 
again because new sources of both oil and natural gas 
have been discovered. A most impressive discovery of 
such new sources was the finding of the new oil fields in 
the central provinces of Canada. But how long can this 
go on and how long can the enormous expansion in 
demand for oil and natural gas be sustained? Such 
points are brought out in a review of the papers on gas 
and oil in the Thermal section of the World Power Con- 


A T an international body like the World Power 


ference lately held in Montreal, which we are publishing 
this week. It is, however, most noticeable that although 
the available reserves of natural gas in the North 
American Continent, and in Europe too, were discussed, 
great interest was shown in manufactured gas. For 
countries not possessing large commercially exploitable 
sources of natural gas, and also for those where the 
resources may be becoming exhausted, this is clearly of 
the utmost importance. The problems of production 
and large-scale distribution of such gases is discussed 
on the widest basis in a paper contributed by the 
United Kingdom. 

Modern processes of gasification, specially of low- 
grade coals, continue to be of the greatest possible 
interest, though if the coke is easily disposable, carboni- 
sation of high-grade coking coals still yields the cheapest 
gas. In addition to the processes now in commercial 
operation, such as the well-known Lurgi process, other 
means of making full use of existing resources by con- 
version into gases of a reasonably high calorific value 
were referred to. In Japan work is proceeding on a 
means of coal gasification in fluidised beds. So far the 
process is only in the pilot plant stage, but commercial 
exploitation is being contemplated at a number of 
collieries. Gasification efficiencies as high as 70% to 
80% are claimed with the production of a char suitable 
for power generation in thermal plants. Progress is also 
being made in the upgrading of the by-product gas for 
use as town gas by cracking the tar in situ. 

However great the technical advances may be, the 
cost of manufactured gas is of such extreme importance 
that the decision to use any of these new processes must 
be judged by this yardstick. 

For manufactured gas successfully to compete with 
other similar fuels, such as natural gas or liquid petro- 
leum gases, it must be based on the cheapest raw 
materials and be produced in very large quantities in 
plant of the lowest capital cost per unit of gas made. 
The success of using large production plants will depend 
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on large-scale gas transport systems, efficient, well- 
designed, local distribution networks and adequate 
storage. The transport of gas of a relatively high 
calorific value under high pressure clearly gives the most 
thermally efficient system, but compression charges are 
likely to be high. Manufacture under high pressure 
conditions would solve this problem to a great extent. 
The high production plant demands either a high rate of 
continuous consumption or an efficient bulk storage 
system. Such conditions have virtually been realised in 
countries with large reserves of natural gas, such as the 
United States. By making the domestic consumer the 
gas utilities’ chief customer and using industry as a 
means to taking up the surplus at times of low demand, 
the gas transport companies are able to maintain their 
load factors as high as possible and the exhausted gas 
wells can be converted into convenient underground 
storage spaces near to the point of consumption. Such 
a state of affairs might well be the dream of any country’s 
gas industry. But with manufactured gas only and little 
or no underground storage, other means of maintaining 
the load factor have to be adopted. For plants of high 
potential output now being developed an optimum out- 
put must be maintained for periods as long as possible. 
To do this, some means of gas storage such as that pro- 
posed at the Lurgi plant at Morwell in Australia, of 
converting the surplus gas into methanol and storing it 
as a liquid for regasification at some later date, would 
appear to offer a solution. 


It seems clear that until very large-scale production 
plants near the source of raw material are an accom- 
plished fact, competitive prices for manufactured gas are 
still far away. 


Promise of Clean Air 


December, 1952, can hardly be over estimated. 
Our reaction against its grim death roll was un- 
doubtedly the prime mover in a new agitation to bring 
about an end to the filthy air shrouding the towns of 


T= historical significance of the Great Smog of 


Britain. Now, a few years later, we have legislation 
that acclaims that this is our intention, the Clean Air 
Act, which came into force on June 1, a decisive move 
that lends such significance to the National Society for 
Clean Air’s conference at Llandudno, beginning today. 


This is the Society’s 25th annual conference—count- 
ing those held under its former name of National Smoke 
Abatement Society—and a record number of delegates, 
over 750, attended. They heard an address from the 
Minister of Housing and Local Government Mr. Henry 
Brooke, who is also Chairman of the Government’s 
advisory Clean Air Council. Then the retiring President 
of the Society, Dr. R. Lessing, c.B.E., read his second 
Presidential Address. In this he welcomed the new 
attitude of industry towards air pollution generally and 
to the Society in particular, and compared industry’s 
support for the new Clean Air Act with the opposition 
that had been shown to the Smoke Abatement Act of 
1926. 


Dr. Lessing made a plea for co-operation and co- 
ordination between local authorities in administering 
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their new clean air powers. There had been reg onal 
committees of local authorities of an advisory r \ture 
for many years, but, he said, ‘it would be a greai step 
forward if the work of these committees were to led to 
organisations of a more executive character so tha. the 
provisions of the Clean Air Act could be met on a 
regional basis.’ 


* Perhaps,” he continued, ‘the best example where a 
scheme of “ combined operations ” should be established 
is London. In my opinion the whole of greater London 
should be served, as regards air pollution work, by a 
body which will be empowered not only to advise on the 
initial steps of designating areas for smoke control, but 
will thereafter supervise the control itself.’ 


On research, Dr. Lessing said that the need for appli- 
ances, both domestic and industrial, complying with the 
relevant requirements of the Act, would be a sufficient 
incentive for the large body of research organisations, 
professional institutes, and technical departments of 
industrial firms engaged on studies of fuels and their 
combustion to improve existing appliances, devise new 
types and carry out fundamental research on com- 
bustion. Research and development in smokeless fuels 
should be directed to the production by the carbonising 
industry of coke which was readily ignitable and toler- 
ably free from incombustible matter. The advantages 
of low-ash coal for carbonisation had been demonstrated 
in the past and might be enhanced by newer methods 
lately being developed. The realisation of these advan- 
tages depended on the availability of supplies by the 
National Coal Board of thoroughly cleaned coal—a, 
problem calling for economic rather than technical 
research. ‘ This should be done, for, with all the gas 
industry’s new developments—complete gasification of 
coal and oil, using tail gases from petroleum refineries 
and importation of liquid methane—carbonisation of 
coal will be practised on a major scale for a long time to 
come, not least for the purpose of supplying smokeless 
solid fuel.’ 


Dr. Lessing continued to outline research—on the 
removal of grit and dust from flue gases, the problem of 
sulphur, and motor vehicle exhausts. 


In conclusion, Dr. Lessing said: ‘In a matter which 
touches every citizen, even ministerial authority will 
have to be supported by public opinion, and I submit 
that our Society has proved its ability to provide this 
service. It has succeeded by its sustained efforts to 
make the general public aware of what has to be done 
to exorcise a national evil. It will do equally useful 
work in the future. What it now needs is an appreciably 
increased supply of funds to meet the new and heavier 
duties falling on it.’ 


For at least 250 years the people of the cities and 
towns of Britain have been able to entertain few hopes 
that the air they breathe would one day be pleasant and 
fresh. We owe a great deal to those whose efforts give 
us that promise now. Dr. Lessing, as President of the 
Society, has discharged his duty admirably. The Society 
itself has a proud record; and the gas and coke and 
other smokeless fuel producing industries are all part 
of a co-operative that is one day going to ensure that 
we will never have to suffer anything of the nature of 
the smog, December, 1952. 
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Personal Notes 


Me. O. P. CRONSHAW, M.B.E., Engineer 
and Manager to the Rhyl, Prestatyn and 
st. Asaph undertaking of the Wales Gas 
Board, has retired. Mr. Cronshaw was 
formerly Gas and Water Engineer to the 
Rhyl Urban District Council, being ap- 
pointed to this dual position in January, 
1927, from over 60 applicants. On the 
nationalisation of the gas industry in 
1949, Mr. Cronshaw decided to leave the 
service of the Rhyl Council and to con- 
centrate his energies with the Gas Board. 
In addition to his position as Gas Engi- 


Diary 


October 2.—INCORPORATED PLANT ENGI- 
NEERS (SOUTHERN SECTION): Polygon 
Hotel, Southampton. Discussions: 
‘Safety Precautions,’ led by A. Sim- 
monds, and ‘ Preventive Maintenance,’ 
led by F. V. Woods. 7.30 p.m. 


October 2.—WALES AND Mon. JUNIORS 
(S. WALES SECTION): Chepstow. Paper 
on ‘Changes in Developments,’ by 
T. E. Tyrrell. 


OFFICERS’ 
Conference 


October 2-5.—PURCHASING 
ASSOCIATION: Southport 
and ‘ Minibition.’ 

October 3.—LONDON AND SOUTHERN 

JUNIORS : Westminster Technical 

College, Vincent Square, S.W.1. 

Opening Meeting of new Session and 

Presidential Address. 


October 4.—WALES AND Mon. JUNIORS 
(N. Waves’ SECTION): Llangefni. 
Chairman’s Day. 


October 7.—INCORPORATED PLANT ENGI- 
NEERS (EDINBURGH BRANCH): 26 
Charlotte Square. ‘District Heating,’ 
by G. E. H. Lewis. 7 p.m. 


at e..: 
Meeting 


October 7.—SouTH EASTERN 
Caxton Hall, Westminster. 
at 11 a.m. 


October 7.—MIDLAND Juniors: Staff 
Mess Room of the Birmingham 
District, West Midlands Gas Board. 
Opening meeting of Session with Presi- 
dential Address. 6.30 p.m. 


October 8.—COMBUSTION ENGINEERING 
ASSOCIATION (NORTH WESTERN 
REGION): Engineers’ Club, Manches- 
ter. ‘The Utilisation of Small Fuels 
on Modern Stokers,’ by C. H. G. 
Hayward. 2.30 p.m. 


October 9. — WaLES G.C.C.: Bute 
Terrace, Cardiff. Meeting at 11 a.m. 


October 9.—EASTERN Juniors: Letch- 
worth. Paper on Instrumentation and 
visit to the Sigma Instrument Co., Ltd. 


October 11.—WAaALES AND MONMOUTH- 
SHIRE JuNIORS: Bull Hotel, Llangefni, 
Anglesey. Chairman’s Day Meeting. 
2.30 p.m. Not October 4 as originally 
announced. 


neer and Manager he is also Grid Mana- 
ger for North Wales and Chairman and 
Convenor of the Clwyd and Deeside 
group of undertakings of the Wales Gas 
Board. As Grid Manager for North 
Wales he had a great deal to do with the 
laying of the gas grid pipeline through 
North Wales—from Wrexham to Holy- 
head and Connah’s Quay to Caernarvon. 
Although retiring as Engineer and Mana- 
ger to the local gas undertaking, Mr. 
Cronshaw will continue to be Grid 
Manager and Chairman of the Clwyd 
and Deeside group of local gas under- 
takings. He is a former President of 
the Wales and Monmouthshire section 
of the Institution of Gas Engineers and 
for a number of years was also Chair- 
man of the North Wales section of Gas 
Managers. For three years he was a 
member of the Council of the Institute 
of Gas Engineers. Mr. Cronshaw is 
succeeded as Gas Engineer and Manager 
to the Rhyl, Prestatyn and St. Asaph 
undertakings by his Deputy, Mr. G. A. 
GouGH. 


Mr, GILBERT SUGDEN succeeds Mr. R. 
Davis as Chief Accountant, West Mid- 
lands Gas Board on October 1, and Mr. 
R. W. Jacoss fills the new position of 
Area Purchasing Officer. Mr. Sugden, 
who is 46, is at present Borough Trea- 
surer of West Bromwich. He is a Fellow 
of the Institute of Municipal Treasurers 
and Accountants and an Incorporated 
Accountant Member of the Institute of 
Chartered Accountants. Mr. Jacobs joins 


GOLFING HISTORY 


E are indebted to Mr. Stanley 

Bennet (Managing Director, Alder 
& Mackay, Ltd.) for this photograph, 
taken after the meeting of the Scottish 
Association of Gas Managers’ Golf 
Circle at Barassie on September 11. The 
winner of the Challenge Bowl was J. B. 
Clay, with the masterly return of 
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the West Midlands Gas Board from the 
Yorkshire Electricity Board Headquarters 
at Leeds where he has been Principal 
Assistant Purchasing and Stores Officer 
since 1957. 


Mr. WILLIAM HERBERT SHARLAND, a 
Director of Powell Duffryn, Ltd., has 
been appointed Deputy Chairman. Mr. 
RAYMOND COURTNEY SALOWAY has been 
appointed a Director of the Company. 


Dr. KENNETH LEE has been appointed 
Chief Medical Officer, South Western 
Gas Board. Dr. Lee, who is at present 
Medical Officer to the North Western 
Gas Board, replaces Dr. K. P. DUNCAN, 
who, as announced recently, has been 
appointed Group Medical Officer to the 
Atomic Energy Authority. 


Mr. H. S. ‘Dick’ Broom has been 
elected Chairman of Broom and Wade, 
Ltd., in succession to the late Mr. HARRY 
S. Broom. Mkr. C. Broom SmMITH has 
been elected Deputy Chairman. Both 
remain joint Managing Directors. 


Obituary 


Mr. W. H. Jouns, who retired from 
the position of Engineer and Manager 
of the Swansea Gas Light Co. 16 years 
ago, died in Christchurch Hospital on 
September 16, aged 79 years. 


85—16=69; and we believe that Jack 
Clay can now proudly claim that at one 
time or another he has won every major 
trophy played for in gas industry circles. 
With him in the picture, left to right, 
are W. P. Rae (retiring Secretary); Cap- 
tain Wishart (Barassie), E. G. Smith 
(Circle Captain, 1958-59), Mrs. Clifford 
King, Mrs. Clay, C. A. King (Past Cap- 
tain), and John Adams (Vice-Captain). 
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STEEL WORKS GAS SUPPLY INAUGURATEI 
DEPUTY 


BY SCOTTISH GB. 


ITH the turn of a valve, Mr. D. D. 

Burns, Deputy Chairman of the 
Scottish Gas Board, last week inaugura- 
ted the new 6 mill. cu. ft. a day supply 
of coke oven gas from the Ravenscraig 
steel works of Colvilles Ltd., at Mother- 
well, to the Scottish Gas Board’s under- 
taking at Uddingston. 

Present at the ceremony, in addition to 
Mr. Burns, were Mr. E. G. Smith, Deputy 
General Manager of the Board’s Glasgow 
and Western Division; Mr. J. A. 
Ferguson, the Divisional Controller of 
Production; Mr. R. P. Towndrow, 
Director of Colvilles; and other Colvilles 
officials. 


Complete Utilisation 


Mr. Towndrow pointed out that when 
Colvilles were planning these integrated 
iron and steel works, the designs were 
based on the complete utilisation within 
the works of all the uprising by-product 
fuel gases and other forms of waste heat 
recovery. Even then, however, it was 
recognised that it might be desirable or 
essential to be able to supply coke oven 
gas to the Scottish Gas Board. Account 
was taken of this in the layout of the 
plant and the provision of facilities. 

‘Events overtook us, and even before 
the plant was completed we were in the 
midst of discussions with the Board’s 
officials on the project now coming to 
fruition. 

Inaugurating the transmission of the 
gas, Mr. Burns said that the future of 
the Scottish gas industry depended on 
making full use of every available 
economic source of gas supply. They 
were fortunate in Scotland in having a 
number of different new and developing 


Mr. D. D. Burns, Deputy Chairman of 
the Scottish Gas Board, turns on the new 
supply of gas at Colvilles steel works. 
Also in the picture is Mr. R. P. 
Towndrow, Director of Colvilles Ltd. 


sources which could provide gas more 
cheaply than by the process of orthodox 
carbonisation. 

‘The happy association of the Scottish 
steel industry and the Scottish gas indus- 
try is an example of how two major 
industries can combine for the common 
good.’ 

The inauguration of this new source 
of supply was another step forward to- 
wards the Scottish Gas Board’s objective 
of securing ample quantities of gas to 
meet the demands of consumers in the 


CHAIRMAN 


West of Scotland. ‘It is also a ; ositiye 
indication that we will secure the bjec- 
tive which is at the heart of a!i oy 
planning for more economic and eilicient 
production and distribution of gas—to 
keep the price of gas as low as possible. 
and to offer to all our consumers an 
absolutely first-class service.’ 

The inauguration ceremony took place 
in the booster house at Ravenscraig, 
where the unpurified gas is sent off 
through the 54 miles of 18-in. cast iron 
main to the Board’s works at Uddingston, 
Before leaving Ravenscraig the coke oven 
gas is diluted by the addition of blast 
furnace gas to the required calorific 
value. The resultant gas is purified at 
Uddingston and then passed into the 
Lanarkshire grid system for distribution 
to consumers. 


Total Cost 


The immediate annual saving to the 
Board of good quality coking coal which 
will result from this new source of gas 
supply is about 130,000 tons. The total 
cost of laying the main between Ravens- 
craig and Uddingston and _ installing 
equipment for handling the new supplies 
of coke oven gas was £130,000. 

With the introduction of this new 
supply, coal gas manufacture at Udding- 
ston has closed down. The plant was 
capable of producing 2 mill. cu.ft. a day. 
The Uddingston works, however, will 
continue to manufacture  carburetted 
water gas. 

Plant installed.a few years ago has also 
a capacity of 2 mill. cu.ft. a day. This 
means that, with the gas from Ravens- 
craig, the works will now be able to put 
out 8 mill. cu.ft. a day against the pre- 
vious 4 mill. cu.ft. 


OVERSHEETING HOLDERS IN COMMISSION 


N August 13, 1958, the ‘Gas 

JOURNAL’ published an article deal- 
ing with the applications of stud welding 
in the gas industry. In this article, 
reference was made to the application of 
stud welding for the oversheeting of gas 
holders while they were still in com- 
mission. This process is covered by 
Patent No. 10472/57 by General Engi- 
neering Co. (Stalybridge), Ltd, and 
entitled ‘Improvements in or Relating 
to Gasholders and Like Storage Tanks.’ 


The accompanying illustration shows 
the process of stud welding being applied 
to the dome of the gasholder at the 
Sherringham works of the Eastern Gas 
Board. 


General Engineering Co. (Stalybridge), 
Ltd. have undertaken considerable de- 
velopment work in the applications of 
stud welding in respect of gasholders. 
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World Power Conference, Montreal 


GAS JOURNAL 


Thermal Energy from Gas and Oil 


appointed delegates at the World Power Conference 

at Montreal were the authors of the papers. The 
fact is that having written their papers, a task which one 
assumes necessitated a considerable amount of time and 
energy at least 90% of the authors then faded into 
oblivion. They were not required to read or give even 
the briefest presentation of their papers—they did not 
even sit on the platform! In general nobody even knew 
what they looked like. It is true that had there been a 
specific question on one of their papers they might have 
been invited by the chairman of the session to reply. 
Some went one better by contributing to the discussion, 
which, of course, was intended to range over the dozen 
or so papers presented in that section of the programme. 
Indeed, one desperate character went so far as to con- 
tribute to the discussion on his own paper; he was the 
only one who had anything to say about it! 

Since the papers are circulated, together with the 
General Reporter’s summary, prior to the conference, 
there is clearly no need for time to be wasted by having 
authors run over material which should have been 
studied by those attending the session. But to let authors 
have just a glimmer of limelight would not only be 
courteous but might also encourage a more general 
discussion. 


[: might be said with some truth that the most dis- 


Unmentioned 


It may well be asked—what has this to do with 
thermal energy from gas and oil? The answer is that 
this side-comment has been made because in the very 
important session devoted to the production of thermal 
energy from these fuels, the one contribution from the 
British gas industry went unmentioned by any contri- 
butor to the discussion—a curious thing indeed in view 
of the authors’ broad and enlightened approach to their 
subject. (This paper, by J. E. Davis and C. Ryder, has 
appeared in the ‘Gas JOURNAL’ on September 17. It 
will be referred to again later in this review.) 

Like most of the General Reporters, Dr. G. W. Govier, 
Professor of the Department of Chemical and Petroleum 
Engineering, University of Alberta, who was respon- 
sible for summarising the papers in this particular 
session, did a fine job. As he pointed out, a major theme 
of several papers contributed to this session was the 
present and future pattern of fuel and energy demand. 
One paper had presented an analysis of world energy 
production over the period 1860-1956. The average 
annual rate of increase of energy production was about 
4.5%, with a gradual shift to more convenient forms of 
energy. Since 1934, coal had represented less than half 
of the total output of energy source materials, while oil 
and gas production (which had doubled every ten years 
Since the early 1900’s) now contributed about 45%. 

It was noted that industrial countries showed a rela- 
tively lower rate of interest of energy production than 
did the underdeveloped countries, and even in countries 


in which coal consumption had been traditionally high, 
increasing use was being made of more flexible types of 
fuel. Selling prices of these more flexible fuels had pro- 
gressively decreased with respect to the price of coal and 
coal was at a further disadvantage because of the high 
efficiencies with which oil and natural gas could be 
produced, transformed, transported and stored. It was 
predicted that the price of oil and coal would rise unless 
controlled, that the use of natural gas would become 
ever more widespread, and that the price of gas would 
tend to fall. C. E. Webber (Sun Oil Company, Phila- 
delphia), and many others, did not agree that natural 
gas prices would decrease. 

It was in fact Webber who sparked off the most lively 
part of the ensuing discussion. In his paper he had indi- 
cated that the reserves of natural gas in the United States 
were 237.8 trill. cu.ft. at the end of 1956. This repre- 
sents a working inventory of 21.7 years when compared 
with the 1956 production rate of some 11.7 trill. cu.ft. 
Another author put the ultimate (future) reserves of 
natural gas in the United States at 1,000 trill. cu.ft. In 
Canada the proven reserves of natural gas at the end of 
1956 were placed at 20.7 trill. cu.ft. by the Canadian 
Petroleum Association. (Marketed production in the 
same year was 169.2 bill. cu.ft.) Another author esti- 
mated the reserves of natural gas in Austria at about 
790 bill. cu.ft. A similar set of estimates were made for 
crude oil. 

All this estimating—or should one say guessing?— 
encouraged Dr. M. Muskat, an American delegate, to 
deliver a little homily on the general inaccuracy, and 
consequent futility, of estimating in such matters. No 
doubt he had his tongue in his cheek but the facts with 
which he supported his argument were well selected. 

As one would expect there were several papers on 
natural gas. Particular reference might be made to the 
information given on corrosion problems in the Lacq 
field in France and in the Pincher Creek field in Western 
Canada. In the discussion Mr. Webber. to whom we 
have already referred, elaborated on his own paper and 
gave soine interesting facts on the relationship between 
supply, demand, and wellhead prices of natural gas in 
the States. Mr. K. B. Nagler. of the Peoples’ Gas Light 
& Coke Company, Chicago, should also be mentioned 
since he contributed some helpful comments on the 
consumer viewpoint. 


Helpful Summary 





However, natural gas did not entirely dominate either 
the papers or the discussion. An interesting picture 
emerged of developments in coal gasification and here 
Dr. Govier’s general report provided a helpful summary. 
In Austria, he said, tests concerned with the pressure 
gasification of hard coal (1953) had been encouraging, 
but because of the small reserves of this type of coal in 
Austria, large-scale exploitation of gasification processes 
was considered impracticable. As far as could be fore- 










seen, gas requirements would continue to be partly met 
from coal carbonisation, since there were substantial 
indigenous markets for coke. In 1956 alone, some 980 
mill. cu. metres of coal gas were reported to have been 
produced by carbonisation. 

The detailed economics of coal gasification were 
examined in a review relating to the Lurgi pressure 
gasification of Morwell (Victoria) brown coal briquettes. 
The existing plant, which had been operating since the 
end of 1956, consumed between 350 and 400 tons of 
briquettes per day and delivered 12-15 mill. cu.ft. of 
440 B.t.u. gas at a pressure of 400 lb. per sq. in. This 
gas was blended with refinery gas to increase the calorific 
value to 500 B.t.u., and then transmitted to Melbourne 
through a 90-mile 18-in. pipeline. At present, the 
Morwell installation provided about one-third of Mel- 
bourne’s gas requirements, the remainder being met 
from coal carbonisation plants. Because it was intended 
to expand the Morwell plant until it could satisfy the 
entire Melbourne gas market, an analysis had been made 
of all cost factors associated with coal gasification. It 
was concluded that optimum operating conditions and 
minimum production costs would only be attained with 
a gas production averaging at least 60 mill. cu.ft. per 
day. With a load factor of 75% this meant a plant of 
70-80 mill. cu.ft. per day capacity. 

Surplus Gas 

Consideration was being given to using surplus gas 
(which would accrue from operating a plant at full 
capacity) for the manufacture of synthetic liquid fuels, 
and the more attractive possibility of employing oil gasi- 
fication as a complementary process was also being 
examined as is the reforming of refinery gas to meet peak 
gas demands. For the present, however, it was thought 
that substantially lowered production costs were only 
likely if briquettes were replaced by dry raw coal as 
the gasification raw material. Theoretical studies 
indicated that raw materal costs would conceivably be 
reduced by as much as 40% in this way. 

In Japan, continued Dr. Govier, interest was being 
expressed in the possibility of gasifying coal in fluidised 
beds. One paper referred to pilot plant studies employ- 
ing slot-type reactors, and claimed that gasification 
efficiencies of 70% and 80% respectively could be 
achieved in a 50 cm. diameter reactor at throughputs of 
100 and 60 kilograms per hour. The same paper also 
reported Japanese work in the field of fluidised coal 
carbonisation. Unlike North American work in this 
field (which tended generally to be directed towards con- 
verting low-grade coal into chars suitable for power 
generation in thermal plant) the Japanese efforts were 
concerned with producing gas and a semi-coke suitable 
for blending and for the manufacture of synthesis gas, 
briquettes and active carbons. Existing markets for 
these products were said to make fluidised carbonisation 
of indigenous low-rank coal economically very 
attractive. Two processes were described. 

The first involved fluidisation of fine coal with pre- 
heated air in internally heated reactors at temperatures 
of 500-600°C. A 25-ton per day plant using this process 
was Said to have been operating satisfactorily since 1954. 
Char yields agreed well with theoretical yields calcula- 
ted on the assumption that no oxidation of the fixed 
carbon of the coal occurs during carbonisation, and the 

overall economics were claimed to be better than the 
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economics of ‘ classical’ low-temperature carbonis: ion 
processes. 

The second fluidised carbonisation process curr: itly 
under study in Japan was designed to increase the 
calorific value of the by-product gas. It uses a rea tor 
to which part of the required heat was supplied ex‘: rn- 
ally with the result that consumption of air for fluid:. ing 
was reduced to 0.1-0.2 cu. m. per kilogram. If tar vere 
cracked in situ (by injecting steam along with the pre- 
heated air and carbonising at 700-800°C.) a by-product 
gas with a c.v. of 4,000 kcal per cm. m. (449 B.t.u. per 
cu.ft.) is to be obtained. Commercial exploitation of 
this process was being contemplated at a number of 
collieries. 

As readers know, the Davis-Ryder paper reviewed 
developments now in hand and projected, including a 
reference to the part which nuclear heat may play in 
future processes. 

It was customary for the General Reporters to 
suggest specific points for discussion. In this session one 
of the points for comment put forward was ‘ The techni- 
cal and economic improvements anticipated in the gasi- 
fication of coal.’ It might be argued that the Davis- 
Ryder paper had already covered this ground pretty 
thoroughly exhaustively. Be that as it may, it was Mr. 
Davis who rose to deal with this point. So far as Great 
Britain was concerned, he said, there were three possible 
lines of development. The first was the improvement of 
the fixed bed generator following what had been done 
at Dorsten by Ruhrgas in reducing the ratio of steam to 
oxygen, thereby increasing the thermal efficiency and 
gas output and producing instead of dusty ash a small 
clinker. The next step should be the development of a 
slagging generator still with a fixed bed but with a low 
steam to oxygen ratio. 

The second line of development was that arising from 
the hydrogenation of coal under pressure, a process 
particularly associated with Dr. F. J. Dent, in which 
50% of the carbon in the coal could be obtained as 
methane, thereby materially reducing both the steam 
and oxygen requirements. The third line suggested by 
Mr. Davis was the utilisation of fines. A fixed bed 
generator could use small coal but if it were possible to 
use fines in a fluidised bed or in a cyclone or a combina- 
tion of the two, or by trapping the fines in a fixed bed, it 
might then be possible to tell the National Coal Board 
that they need no longer give undue care to the size, the 
ash, or moisture content in coal and this might in turn 
lead to new techniques of mining and subsequent reduc- 
tion in the prime cost of raw coal. 

Other contributors to the discussion included M. R. 
Delsol, of Gaz de France, who remarked that only con- 
siderable improvements—not foreseen—would make 
coal gas fully economic, and Dr. A. Parker who com- 
mented on several somewhat specialised points. 

Before concluding this review of the session reference 
should perhaps be made to one of the papers on oil. 
As Dr. Govier said, on the basis of statistics, M. E. 
Hubbard (British Petroleum Co., Ltd.) forecast signifi- 
cant trends. For gasoline fractions, a growth rate of 
some 4.5%, per year was anticipated in the West as com- 
pared with 5.5% per year in the East. The correspond- 
ing estimates for middle distillates were 6.75 and 10° 
per year. Consumption of fuel oil was expected to in- 
crease at a rate of 5.5% per year in the West and 9.5% 
in the East. 
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The Causes of Hydrogen Sulphide Evolution 


from Manox at Higginshaw 


By J. S. WHITTAKER, 


HIGGINSHAW UNDERTAKING, CENTRAL LANCASHIRE GROUP, 


and 


R. J. BRAMHALL, M‘Sc., A.R.LC., 


TECHNICAL AND PLANNING DIVISION, NORTH WESTERN GAS BOARD. 


of evolution of hydrogen sulphide from new Manox 
oxide, used in purifier plants, in quantities in 
excess of the tolerance permitted by the Gas Referees 
test. During this period cases have occurred at Roch- 
dale, St. Helens, Salford and other works, and in 1952 
an extremely serious case occurred at Hollinwood, 
similar to that which is the subject of the present paper. 
Many theories have been put forward to account for this 
phenomenon, ¢.g., evolution by bacteria and evolution 
from chemical reactions, such as the carbon disulphide- 
water reaction. Evolution of hydrogen sulphide by both 
these processes has been demonstrated under specific 
reaction conditions but in the majority of cases, and 
certainly in the instance under discussion, a further 
explanation must be sought. Serious trouble was 
encountered in January of this year when evolution of 
hydrogen sulphide took place from new Manox supplied 
to the Higginshaw works. The ‘C’ set of purifiers had 
been charged with the new Manox, as shown below: 
No. 1 box, 4 ft. new Manox—present delivery, causing 
trouble. 


Se the war there have been a number of cases 


No. 2 box, 4 ft. new Manox—present delivery, causing 
trouble. 

No. 3 box, 4 ft. part spent oxide—containing 35% 
sulphur. 

No. 4 box, 4 ft. new Manox—of previous delivery 
which had caused no trouble. 

Evolution of hydrogen sulphide occurred from Nos. 1 
and 2 boxes immediately after filling. Conditions 
became so bad that No. 1 box was emptied of its new 
oxide after working for one week and refilled with 2 ft. 
of part spent oxide at the bottom and 2 ft. of the affected 
Manox was put on top again. This part spent oxide 
cleared up the gas. The gas flow was downwards. On 
January 29, 1958, an investigation commenced with the 
boxes in the order 2, 3, 4, 1, with a flow of gas of about 
50.000 cu.ft. per hour. The outlet gas was clean. Tests 
for oxygen and hydrogen sulphide were made through 
the purifier using the Thresh method for oxygen, the 
Tutweiler burette for large quantities of hydrogen 
sulphide and the G.L.C. apparatus and selenium 
cell computor for small quantities of hydrogen sulphide. 
The results are given in Tables 1 and 2. It will 


TABLE | 
OXYGEN TEST, THRESH METHOD. 


Jan. 29. 
Oxygen %. | 
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| Jan. 30, morning. | Jan. 30, afternoon. Jan. 31, morning. ‘Jan. 31, afterno on.| 
Oxygen %. > 
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HYDROGEN SULPHIDE TEST. 
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TABLE 3 


Box order, 1, 2, 3, 4. Gas rate, 55,000 cu. ft. per hour approx. 
Feb. 3, one hour after changing. 








Order Temperature Oxygen %. Hydrogen sulphide 
In 1 71°F 1-32 660 grains/100 cu. ft. 
In 2 82°F 1-21 10 99 
In 3 90°F -70 3-2 ppm. 
In 4 70°F 66 0-33 ppm. 
Out 4 64°F -S7 0-55 ppm. 
Overall oxygen demand ‘75 





The high outlet H,S in p.p.m. is probably due to slight leakage from the inlet 
valve in all cases 


be seen that the hydrogen sulphide tests taken at 
6 in. depths down through the oxide in No. 1 box are 
highly instructive and show a progressive cleaning up 
of the box as it apparently absorbs oxygen in the last 
taker position. It will be seen that the overall oxygen 
demand is extremely high, being twice the normal. On 
February 3 the boxes were rotated to the order 1, 2, 3, 4. 
and the results obtained are given in Table 3, one hour 
after changing. Table 4 gives the results for February 4. 
After these tests the boxes were rotated to the order 
4, 1, 2, 3, and tests were carried out on February 5, 
the results being given in Table 5. 

This rotation was maintained and tests were carried 
out on February 6, the results of which are given in 
Table 6, and on February 7, the results of which are 
given in Table 7. The boxes were then rotated to the 
order 3, 4, 1, 2, and the gas flow reduced to 44,000 cu.ft. 
per hour. On the afternoon of February 7, about five 
hours after rotation had been changed to the’ order 3, 
4, 1, 2, a further test was carried out, the results of which 
are given in Table 8. It was obvious that the other box 
(No. 2) filled with the same faulty Manox which was put 
into box No. 1, was evolving hydrogen sulphide and the 
rotation was changed to 2, 3, 4, 1, so that No. 1 box, 
previously tested, had made a complete cycle. On 
February 10, the boxes in the 2, 3, 4, 1 position were 
tested and attempts were again made to obtain tests of 
the hydrogen sulphide at depths of 6 in. down through 
No. 1 box but the oxide had hardened to such a degree 
that it was not possible to penetrate below 6 in. with the 
sampling tube. The results obtained are given in Table 9. 
Thus, No. | box is still satisfactorily removing hydrogen 
sulphide from the gas and its long residence as the last 
box has apparently enabled the oxygen to satisfy some 
demand by the oxide. There seems little doubt that 
No. 2 box would have cleaned up as well if it had been 
possible for it to remain at the end of the series, but in 
view of the fact that it had no part spent oxide in the 
bottom portion of the box to clean up the gas, the 
hydrogen sulphide evolved would have passed into the 
outlet gas stream to the extent of 6 ppm. which could 
not have been tolerated. In this and other occurrences 
of hydrogen sulphide evolution from new oxide the 
faulty oxide tends to have an abnormal demand for 
oxygen. 

With the faulty oxide at Higginshaw it was noticed 
that a heap of new oxide which had been left in the 
yard began to evolve steam. A thermometer was placed 
in a tube driven into the hot zone and the temperatures 
noted over a few days are shown in Table 10. 

The sudden rise in temperature on February 5 was 
startling and was accompanied by a strong smell of 
rotten wood which was associated in the mind with 
fermentation, which can be accompanied by the absorp- 
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TABLE 4 
Box order, 1, 2, 3, 4. Gas rate, 55,000 cu. ft. per hour approx. Feb 








= 
Order Morning. Afternoon Morning. Aftern on, 
Oxygen %. Hydrogen sulphid 
grains/100 cu. ft 
In 1 1-68 1-32 ‘00 7 
In 2 1-06 -83 30 
ppm. Pp 
In 3 “65 -48 2+3 l 
In 4 “55 “47 0-18 
Out 4 -46 -43 0-50 0 
Overall oxygen 
demand 1-22 “89 


TABLE 5 


Box order, 4, 1, 2, 3. Gas rate 110,000 cu. ft. per hour approx. 


Feb. ‘ 


Order Oxygen Hydrogen sulphide 
In 4 1-34 710 grains/100 cu. ft 
In 1 1-25 200 °° 
In 2 0-96 30 
In 3 0-76 1:32 ppm. 
Out 3 0-69 1-06 


Overall oxygen demand 





Note : The larger gas flow in this instance was due to emptying a box on the 


set of purifiers. 


TABLE 6 


Box order, 4, 1, 2, 3. Gas rate 107,000 cu. ft. per hour approx. 


Feb. 6. 

















Order Oxygen ° Hydrogen sulphide 
In 4 1-51 680 grains/100 cu. ft. 
In I 1-21 370 . 
In 2 1-10 40 
In 3 89 0-96 ppm. 
Out 3 -76 0-05 
Overall oxygen demand ‘75 
TABLE 7 
Box order, 4, 1, 2, 3. Gas rate, 95,000 cu. ft. per hour approx. Feb. 7. 
At 11.30 a.m. 
Order Oxygen ° Hydrogen sulphide 
In 4 1-25 800 grains/100cu. ft. 
In I 1:20 350 a 
In 2 94 50 os 
In 3 -86 2-26 ppm. 
Out 3 82 0-06 ,, 
Overall oxygen demand -43 
NO 
TABLE 8 
Box order, 3, 4, 1,2. Gas rate, 44,000 cu. ft. per hour gas flow. Feb. 7. 
At 4.45 p.m. 
A 
Order Oxygen % Hydrogen sulphide 
In 3 1-45 620 grains/100cu. ft. 
In 4 1-32 less than 200 a 
In 1 -98 10 pe 
In 2 *54 1-8 ppm. 
Out 2 -46 6: a 
Overall oxygen demand -99 
eS 
TABLE 9 


Box order, 2, 3, 4, 1. Gas rate, 90,000 cu. ft. per hour approx. Feb. 10. 




















Order Oxygen %. Hydrogen sulphide 
In 2 1-42 680 grains/100.cu. ft. 
In 3 76 100 o» 
In 4 66 31 »» 
In 1 62 9 ppm. 
Out “50 6in. down, 2°4 ,, 
Overall oxygen demand -92 outlet, 0-48,, 
TABLE 10 
Date Temp. °F 
Jan. 31 119 
Feb. 3 117 
Feb. 4 117 
Feb. 5 132 
Feb. 6 126 
Feb. 7 | 124 
Feb. 10 | 110 
Feb. 12 109 
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on of Oxygen and the production of carbon dioxide. 

A mechanism suggested for the evolution of hydrogen 
sulphide from the new Manox at Higginshaw is that the 
action between water vapour and sulphur, 2H,O + 2S 
_>2H,S+0O,, takes place. This reaction would be 
jvoured by the presence of an agent which acts as 
sn oxygen remover. Such an agent could be either a 
chemical capable of oxidation or bacteria capable of 
removing oxygen. The present work indicates that the 
prime cause of the reaction is the presence of free iron 
in the oxide, capable of oxidation and associated with 
the aniline mud, one of the constituents of Manox. 
(Aniline mud is a by-product from the reduction of 
jitrobenzene to aniline and consists of magnetic iron 
oxide). A secondary cause of the reaction is bacterial 
oxidation associated with sawdust which is also a con- 
tituent of Manox. The suggested primary cause of 
ihe reaction could be demonstrated either by isolating 
fee iron from bad Manox or aniline mud which could 
be shown to cause hydrogen sulphide evolution under 
box conditions or artificial mixtures could be made in 
ihe laboratory using the oxide components, iron, aniline 
mud or sulphur, the behaviour of which could be 
aamined and inferences drawn. Such a method, em- 
ploying sawdust, could also help to assess the bacterial 
activity. This second approach has been followed and 
he results are given and discussed in the next section. 

Incubation tests. Experimental procedure. A\\ results 
mentioned in this section were obtained by the follow- 
ng general method. The samples were contained in 
saled boiling tubes, 6 in. by | in.—above the level of 
each sample there was a lead acetate test paper—and 
ncubated in a constant temperature bath at 120°F. 

The materials used were : — 

(A) A sample of the Manox which evolved hydrogen 
sulphide in the Cl box at Higginshaw. 

(B) A ‘ more representative’ sample of Manox, sup- 
plied by Hardman and Holden, Ltd. 

(C) A sample of Pendleton Manox, specially light- 
ended for use in tower purifiers. 

(D) A sample of oxide of another manufacturer, used 
for comparison purposes. 

(E) Samples of aniline mud supplied by Hardman 
and Holden, Ltd. These are referred to later 
as ° 2” ane “Y¥.” 

(F) Samples of sawdust supplied by Hardman and 
Holden, Ltd. These are referred to later 
as ‘a’ and ‘b.’ 

N.B. As a result of the method of manufacture, 

Manox contains up to 2%, sulphur, distributed evenly 

throughout the oxide mass. The sample of oxide (D) 

above does not contain sulphur, a different manufac- 

turing process being employed. 

Using the above materials (A) to (D), mixes were 

made as follows :— 

(1) 20 gms. of sample + 10 cu. cm. of water, and 

(2) 20 gms. of sample + 5 gms. sulphur, + 10 cu. 
cm. of water. 

In the case of material (E) (aniline mud), sample 
‘X° was mixed as in (1) and (2) above, but sample ‘ Y’ 
was mixed as follows :— 

(1) 20 gms. of aniline mud + 10 cu. cm. of water, 

(2) 20 gms. of aniline mud + 5 gms. of sulphur + 
10 cu. cm. of water, and 
20 gms. of aniline mud + 5 gms. of sulphur + 
1 gm. of iron filings + 10 cu. cm. of water. 
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In the case of material (F}—sawdust samples ‘a’ 
and ‘b ’—the mixes were made as follows: — 
(1) 5 gms. of sawdust + 10 cu. cm. of water, 
(2) 5 gms. of sawdust + 2 gms. of sulphur + 10 cu. 
cm. of water, and 
(3) 5 gms. of sawdust + 5 gms. of aniline mud * Y’ 
+ 2 gms. of sulphur + 10 cu. cm. of water. 
Under the conditions of the above tests the Manox 
samples just with water behaved as follows :— 
Manox sample (A)—that evolving hydrogen sulphide 
at Higginshaw—-gave strongly positive tests through- 
out; Manox sample (B)}—‘ more representative "—gave 
positive tests after four days; Manox sample (C)- 
Pendleton lightened—-gave a faint positive test after one 
day which became strong after four days. The stan- 
dard comparison oxide (D) gave a weakly positive test 
after four days which did not increase further. 
The oxide samples in the presence of sulphur and 
water behaved as follows: 


Results of Tests 


Manox sample (A) gave very strong positive tests 
throughout; Manox sample (B) gave a strong positive 
test initially becoming very strong after one day; Manox 
sample (C) gave a medium positive test initially becom- 
ing strongly positive after one day; standard compari- 
son oxide (D) gave a strong positive test initially 
becoming very strong after one day. The sample of 
aniline mud * X” was negative in its reactions through- 
out the entire series of tests, while sample ‘ Y’ gave 
a negative test with water and when mixed with sul- 
phur and water gave a very strong positive result after 
one day. Similarly heterogeneous behaviour is seen 
in the case of the sawdust samples, one sample being 
quite reasonable while the other caused evolution of 
hydrogen sulphide. The damp sawdust ‘a’ by itself 
gave a very slight positive reaction after three days 
and had become a moderate positive test after four 
days. The same sawdust when mixed with water and 
sulphur gave a negative result after one day, a slightly 
positive result after two days and a moderately positive 
result after three days. Sawdust ‘a’ when mixed with 
water, sulphur and aniline mud ‘ Y’ gave a moderate 
positive result after one day and a very strong positive 
result after two days. The damp sawdust ‘ b”’ by itself 
gave negative results throughout and when mixed with 
sulphur still gave negative results. In this it differed 
from sawdust ‘a... When damp sawdust ‘b’ is mixed 
with sulphur and aniline mud * Y,’ a moderate positive 
result is shown after one day and a very strong positive 
result is obtained after two days. 


Another Cause 


The above results add considerable weight to the 
mechanisms suggested for the evolution of hydrogen 
sulphide and described in an earlier section. They 
illustrate quite definitely that while sawdust, as a result 
of bacterial activity, may contribute to the evolution 
of hydrogen sulphide, there must also be another cause 
since the hydrogen sulphide concentrations evolved in 
the sawdust experiments are in no case outside the 
tolerance of the Gas Referees’ Test. One of the samples 
of aniline mud, however (sample * Y ’) produced hydro- 
gen sulphide concentrations greatly in excess of the 
tolerance permitted by the Gas Referees while another 
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sample (sample *‘ X’) produced no hydrogen sulphide 
at all. This would account for the intermittent nature 
of the trouble met with in dealing with new Manox. 
In addition to a faulty component (aniline mud) in the 
oxide another factor is necessary to cause hydrogen sul- 
phide evolution. This is the presence of sulphur evenly 
distributed throughout the oxide mass from the outset. 
This is illustrated in works practice by the troubles 
which arise from Manox which already contains sulphur 
so distributed but not from other oxides which are 
sulphur free. This point is emphasised by the test on a 
standard comparison oxide of the type which permits 
trouble free operation on the works. This oxide when 
mixed with sulphur produces hydrogen sulphide con- 
centrations as high as those obtained from Manox under 
similar conditions. 


Effect of Phenol 


It has been suggested in an earlier paper that inhibi- 
tion of hydrogen sulphide evolution is affected by 
phenol. This could act by fixing any free iron present 
in the oxide as an iron-phenol complex or, alternatively, 
by destroying any bacteria present, hence fitting the 
mechanisms suggested. This observation has been con- 
firmed in the present investigation. The quantity of 
phenol required for the inhibition is of such a magni- 
tude, however, that the iron complex is favoured rather 
than the bacterial action. In addition the phenol con- 
centration required is so large that it would be imprac- 
ticable for use in works control. In view of this other 


substances have been investigated, viz., soda ash, lime 
and spent liquor from a concentrated ammonia plant— 
the latter must, of course, be free from hydrogen sul- 


hide itself or in combined form. Of these soda ash 
and spent liquor appear promising for use as inhibitors 
while lime is unsatisfactory. The experimental data in 
respect of these comments is given later. There are 
two points which remain to be stressed in connection 
with the inhibition of hydrogen sulphide evolution from 
oxide and aniline mud. The first is while an inhibitor 
such as soda ash is quite satisfactory for the inhibition 
of aniline mud it is not satisfactory for the inhibition 
of oxide. This suggests chemical interaction between 
the sawdust or other component of the oxide with the 
inhibitor and emphasises that any cure of the problem 
by inhibition must be effected with the aniline mud 
before mixing with the other oxide components. The 
second point is that variations in the ability of aniline 
mud to evolve hydrogen sulphide have been noticed 
in the laboratory as a function of the age of the sample. 
It seems likely that this is due to atmospheric oxidation 
of any free iron in the oxide and suggests this as method 
of inhibition. 

The experimental conditions for the incubations are 
as given previously. The mixtures used with phenol as 
inhibitor for oxide were :— 

(4) 20 gms. of sample + 5 gms. of sulphur + .5% 

phenol + 10 cu. cm. of water and 

(5) 20 gms. of sample + 5 gms. of sulphur + 5% 

phenol + 10 cu. cm. of water. 

The mixtures used in the case of phenol as inhibitor 
for aniline mud were the same as those used for oxide 
given above. Similarly the mixtures used with phenol 
as inhibitor for sawdust were as used for oxide given 
above. 
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Very complete tables were included in the origing 
paper, showing the effects of phenol as an in iibito, 
These results may be summarised as follows. n eag 
case the sample is designated by the letter referred j 
above and a number corresponding to mixtures 4 and‘ 
containing varying amounts of inhibitor. 

Sample 

Aé4. 
AS. No stain until after seven days, increasing jj 
intensity after a further ten days. 
A very strong stain after the first day. 
No stain for four days, followed by a stroy 
stain. 
A very strong stain after the first day. 
No stain at all. 
A slight stain after one day followed by ; 
very strong stain. 
No stain at all. 
and XS5. No stain at all. 
Y4. A very strong stain. 
Y5. No stain until after the fourteenth day. 
a4. A moderate stain after the first day becomix 
strong. 
a5. No stain after the first day but after a week: 
strong stain noticeable. 
b4. Very strong stain after the first day. 
b5. No stain until the third day, afterwards onl) 
moderate. 


B4. 
BS. 


C4. 
CS. 
D4. 


DS. 
X4. 


The mixtures used with soda ash, lime and spew 
liquor were not made up quantitatively but details ¢ 
these are given below : — 


(1) Aniline mud, W, mixed with sulphur and exces 
lime, 

(2) Aniline mud, Y, mixed with sulphur and exces 
soda ash, 

(3) Aniline mud, Y, mixed with sulphur and spew 
liquor, 

(4) Aniline mud mixed with sulphur alone (« 
standard). 


These results are given in Table 11. 


The aniline mud *‘ Y’ when mixed with sulphur ani 
lime gave a slight positive reaction after one day whic 
became strongly positive after two days; when sod 
ash was used as an inhibitor a positive result was no 
obtained until after 12 days and was then only slight. 
when spent liquor was used as inhibitor a very slight 
positive result was obtained after two days whic 
became slightly stronger after ten days. 


Equilibrium Shifted 


In this paper the reaction between water vapour and 
sulphur has been cited as the cause of hydrogen su! 
phide evolution from new Manox at Higginshaw. Thi 
reaction arises as a result of an oxygen remover i 
the oxide, which pushes the equilibrium of the reactiot 
in a direction which is favourable to hydrogen sulphid: 
evolution. The main ‘oxygen remover’ present i 
the oxide is free iron present with the aniline mud, 
fact which has been demonstrated by laboratory exper: 
ments. A second and less important agent for th 
oxygen removal is bacteria present in the sawdust. Thi 
has also been demonstrated by laboratory tests. Th 
free iron in the aniline mud cannot, however, act unles 
the oxide contains sulphur evenly distributed throughou 


As above—very strong stain after the first day 
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TABLE 11 
Test started 4.3.58. Sample : Aniline mud. Sample 7. 


} 


Dates : 5.3.58 6.3.58 7.3.58 10.3.58 


12.3.58 14.3.58 17.3.58 20.3.58 





Strong 

| Nil 
Test started 10.3.58 
Test started 10.3.58 


Nil Slight stain 
Nil 


Strong 
Nil Nil 


| { Strong 
| Nil } Nil 

| Very slight stain 

| Slight stain 


Strong Strong 

Faint stain 
Moderate 
Strong 


Strong 
Moderate 
Moderate 

Strong 


Moderate 
Strong 


eee e-e OOOO 


itsmass. This is the reason why Manox evolves hydro- 
gen sulphide on occasions while other oxides do not. 
Various inhibitors can be used to prevent the hydrogen 
sulphide evolution but it seems that the most satisfac- 
tory solution to the problem would be for pre-oxidation 
of the free iron present in the aniline mud at the manu- 
facturing end of the process. Work is still continuing 
at the laboratories of Hardman & Holden Ltd., and 
at the Technical and Planning Division laboratory of 
the North Western Gas Board at Manchester, on aspects 
of this work. 


DISCUSSION 


Mr. C. B. Young of Hardman & Holden Ltd. opened 
the discussion. While he could not agree with all the 
conclusions reached in the paper, he personally felt 
certain that a very valuable lead had been given. He 
then asked permission for a colleague, Mr. Wardle to 
read a contribution which had been prepared on behalf 
of Hardman & Holden Ltd. 

‘Our Company has been much concerned over the 
past few years about the occasional cases of evolution 
of H.S which occur when our oxide is in use and we 
have been working continuously to find the reason for 
these happenings. The fact that it is only occasionally 
that trouble arises has made the problem more difficult 
to pinpoint. We have worked both on the bacterial and 
chemical possibilities but we have not, and we believe 
it is true to say that no one else up to the present has, 
been able to afford a satisfactory explanation which 
would fit the various instances. 

“At the end of February this year, we were 
approached by Mr. Hare with regard to the trouble at 
Higginshaw gasworks at the end of January, with what 
was to us a completely new approach to this problem. 
This, simply expressed, was the significance of the pre- 
sence of free iron in oxide mixtures and its effect upon 
the evolution of H.S. 

‘In the paper, which is presented today, it is demon- 
strated by experiments in the laboratory that the pre- 
sence of free iron is indeed a significant factor in this 
background. Over the last month we have been able to 
confirm, by a somewhat different technique of testing, 
many of the results obtained. We believe it is likely 
that the authors have been able to put their fingers on 
a point of potential difficulty, which many of us have 
been seeking to find for a long time and we should like 
to congratulate them upon what is probably an impor- 
tant contribution in this field. 

‘In the short time available since the end of January 
it has not been possible for anyone to cover this ground 
thoroughly. In view of the work we have done over 
the last few years we find it necessary to be cautious in 
accepting any generalisation and while it does seem 
very likely that the presence of free iron may be the 
Ugnificant point in the trouble which is at present under 


investigation, it does not follow that it is the entire 
answer, nor that it will cover all cases of difficulty. 

‘It has been found in the laboratory that the presence 
of free iron will give, in the right circumstances, an 
excessive absorption of oxygen as well as evolution of 
H.S. These two phenomena will comprehensibly go 
hand in hand. 

* Since the particular difficulty at Higginshaw in Janu- 
ary, in which Manox oxide was involved, has been the 
source of the inspiration that free iron was the origin 
of the trouble, we feel we may be permitted to make the 
following points, both in general and in particular rela- 
tion to the report under discussion. 

(1) Of the hundreds of thousands of tons of Manox 
oxide which have been supplied and used in the North 
West Region since the Manchester Oxide Company 
started to supply it more than 50 years ago, it is only in 
isolated instances that the troubles under discussion 
occur. 

(2) Aniline mud which is the source of any free iron 
which may be present, is used by most makers of arti- 
ficial oxide. 

(3) It is suggested that free sulphur must be present 
in the new oxide in order to make the reaction with 
iron possible. Sample C in the paper which was made 
up specially for use in tower purifiers, did not contain 
any sulphur when supplied; nevertheless, in comparison 
with sample B, which would contain a little sulphur 
and sample D, of which we know nothing, it gave a 
somewhat stronger test, at least in the earlier stages. 


Will Contain Free Sulphur 


It is stated in the report that Manox oxide contains 
2% of sulphur. As you will know, our process for the 
extraction of spent oxide is designed to recover the 
maximum amount of sulphur and our efficiency figures 
and analyses show that the amount of sulphur which is 
normally in the oxide from this process is from .5% to 
1% as a maximum. Oxide made by this process has, 
over the years, always contained a small quantity of sul- 
phur. It is also perhaps appropriate to point out that 
all synthetic oxide will, soon after sulphiding, contain 
free sulphur. 

(4) Our laboratory work has shown that while con- 
firming the significance of the presence of free iron, it 
does also point to the importance of other materials 
which one can perhaps describe as accelerators in the 
evolution of H.S. 

The amount of work which it has been possible to 
do would not warrant our going into this point in 
greater detail at this moment but it does justify sound- 
ing a note of caution as to the interpretation which 
should be placed upon the free iron content alone or in 
the presence of sulphur, in any oxide. 

From the experimental data it might be expected that 
sample X of aniline mud contains no free iron and this 
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point should, of course, be checked. From qualitative 
tests which we were able to make yesterday, it seems 
clear that X does in fact contain free iron, although 
in smaller quantity than Y. 

5. It is also fair, we feel, to stress that there is as yet 
no definite link between laboratory results and practical 
gas purification. 

* Finally, we would like to reiterate our appreciation 
of the work described in this paper and to say that we 
welcome the lead which has been given. We are fol- 
lowing up the implications immediately and would very 
much like the opportunity of reporting to you on the 
results of our work as soon as the various complicating 
factors have been clarified.’ 

Mr. H. Hare, Assistant Production Engineer, North 
Western Gas Board, said that in fairness to the sup- 
pliers of Manox, it must be stated that since the bulk of 
purifying material used in this area was in fact Manox, 
the probability that evolution of H,S would occur in its 
use must be higher than in the much smaller quantity of 
other materials used. 

With reference to oxide with an initially high oxygen 
demand, it was felt that this was most unacceptable for 
a number of reasons. First, the oxygen balance across 


purifying sets, where a purifier had been recently 
charged with this new material, would be completely 
upset. This was especially the case where three parallel 
streams of purifiers had air admitted at a common inlet, 
and it was by no means easy or convenient to increase 
the oxygen content of the gas in order to satisfy the 
initial oxygen demand of a new batch of purifying 


material. Secondly, in these days of high coke stocks it 
was evidently in the interests of all engineers to produce 
the maximum gaseous therms per ton of coal carbon- 
ised. The effect, therefore, of introducing additional 
inerts (air) for purification was an increased cost of 
manufacture. 

In dry box purification the distribution of gas flow 
within the box was important. It was reasonable to 
assume that purifiers contained oxide which was in a 
relatively stagnant condition. In his view, it was this 
oxide, where gas flow was negligible, which might con- 
ceivably be considered as causing the evolution of H,S 
by the mechanism indicated in the paper. Such stag- 
nant patches of oxide were those adjacent to the grid 
bars and, possibly, the oxide which fell through the 
grids on to the box base. 


Much Larger 


He felt, therefore, that the incubation test technique 
was sound. In the laboratory the aspect ratio of the dis- 
tribution of gas would be much better than could 
reasonably be expected in a large scale purifier. 

With reference to inhibitors, he said he would wel- 
come the authors’ opinions as to whether inhibition by 
alkalis might possibly be limited by the potential hydro- 
gen sulphide absorbing power of the alkali itself; that 
is, would the inhibition be merely a delay effect pro- 
portional solely to the quantity added to the oxide? 

In reply to Mr. Hare’s last remarks, Mr. Bramhall 
said that it had been found that sodium carbonate was 
effective in delaying the activity of aniline mud, contain- 
ing free iron, for about ten days, when approximately 
24% by weight of Na,CO, was used. Sodium carbonate 
itself was not effective in inhibiting the substances 


October 1, 135 


contained in Manox. In any case aniline muc 
taining free iron became inert after oxidatici by 
weathering alone. The mechanism of the inhi dition 
of the aniline mud by Na,CO, was not clear. 

Dr. V. G. Bashford, of Hardman & Holden Ltd 
he would like to refer to Mr. Hare’s remarks ©: the 
incubation test. His firm felt that it was a very sengj- 
tive test and it had to be proved whether it demons'rated 
what was likely to happen in practice in an oxide boy, 

An interesting point had arisen in work done in the 
last two days in their laboratories. Of the two aniline 
muds mentioned in the paper, sample Y produced a stain 
under the conditions of the test while sample X did 
not. The previous day samples X and Y had been 
examined for free iron content and it was found that, 
while sample Y contained 4%, free iron, sample X also 
contained free iron to the extent of 2.5%. It was evi- 
dent that further work had to be done to demonstrate 
the significance of its presence. 


con- 


Said 


Open to Doubt 


The mechanism suggested by the authors in the 
equation 2H,O+2S=2H,S+O, was perhaps open to 
doubt on thermodynamical grounds at the temperatures 
being considered, but their contribution had given them 
a very strong lead to follow in the matter of oxygen 
absorption. It was evident that knowledge was lack- 
ing here, and when normal or abnormal oxygen absorp- 
tion by an oxide was referred to not a great deal was 
known about it. He referred, of course, to oxygen 
absorption by artificial oxides and their constituents. 

Mr. Bramhall replied that the reaction, 2H,0+2S= 
2H,S+0O,, was in no doubt. If iron filings and sulphur 
were intimately mixed and steam was passed through 
the mixture to maintain it at 130°F. HS was evolved in 
large amounts. The sample of oxide C in the report 
was found to contain .2% sulphur. 

Mr. L. G. Townsend, Chief Chemist of the Liverpool 
Group, said that the particular trouble with purification 
material described in the paper had _ occurred 
occasionally in the Board’s area over a period of 
about five years, and its most characteristic feature 
appeared to be the elusive way in which it occurred. 
In the Liverpool Group, for example, the last occasion 
on which regeneration occurred in penal amounts was 
at Prescot in 1953, and on this occasion the material 
was also Manox oxide. Several further instances of the 
evolution of H,S, involving up to 5 ppm., had 
occurred, but they did not normally interfere with pro- 
duction and were really outside the scope of the paper. 

It was worthwhile recording that, on the occasion 
of the Prescot incident, the box was opened up while 
the trouble was actually taking place, and no hydrogen 
sulphide was being evolved from the oxide. Lead 
acetate papers buried in the oxide immediately on 
opening up showed no discoloration, and it was con- 
cluded that the trouble was almost certainly due to 
some reaction occurring in the gas phase. It seemed 
unlikely, therefore, that the mechanism on_ that 
occasion was the same as that reported by the authors, 
and on that account alone he would suggest that there 
might well be several possible mechanisms for evolu- 
tion. It was also important to note that samples of 
oxide removed from the Prescot box were never made 
to produce penal amounts of hydrogen sulphide in the 
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jboratory. On that occasion, flow methods had been 
ysed, and he suggested that methods which relied on 
the discoloration of a lead acetate paper sealed up 
in a tube, i.e., static methods, left much to be desired, 
and the conclusions should be treated with reserve. In 
any case, flow methods at ‘R’ ratios similar to those 
ysed in practice were much to be preferred. 

It was common knowledge that new oxide heated up 
if left in heaps undisturbed, and this would appear to 
have something in common with the common compost 
heap. It was safe to assume that most of the heat 
was generated by fermentation, but there was little prac- 
tical evidence to support bacterial origin of hydrogen 
sulphide, although it was quite possible theoretically. It 
might well lead to the absorption of oxygen, as the 
authors had pointed out. When one came to the 
question of iron present in new oxide, this was not new. 
As long ago as 1948 a particular proprietary oxide was 
rejected at Liverpool after some months of use because 
of its high bulk density which was found to be due 
to an extremely high content of free iron which arose 
from the added aniline mud. This oxide never caused 
H.S evolution. It was found, at that time, that such 
oxides with a high free iron content could be imme- 
diately identified by the use of a magnetic susceptibility 
determination as described in a paper presented before 
the Association at that time. It was true that several 
forms of iron oxide were magnetic, but when free iron 
was present the susceptibility was of quite a different 
order. 

This apparatus could be made up in almost any 
laboratory and it was useful for detecting appreciable 
amounts of free iron. It was also established at that 
time, that nearly all new oxides (not only Manox) con- 
iained small amounts of free sulphur which varied 
between .2 and 2.0%, Manox being the highest. The 
Manox oxide of that time had never been found to con- 
tain appreciable amounts of free iron, so it was pertinent 
to ask whether ‘ aniline mud’ was, in fact, the activat- 
ing agent of ten years or more ago. 

The most interesting advance made by the authors 
was the discovery that defective oxide showed an 
abnormal demand for oxygen, which, it was claimed, 
was made by the free iron and, possibly, the sawdust. 
This effect was apparently short lived, and it might be 
a case where the addition of oxygen, rather than air, 
might be justified. 


Slightly Higher 


There was some evidence at one of the Liverpool 
works that boxes on downward flow gave a slightly 
higher residual hydrogen sulphide content in the last 
taker position, than when on upward flow. This works 
used steel grids and hessian, and the present investiga- 
tion would seem to have given an explanation of that 


fact. There were one or two ends to be tidied up in 
this investigation, and he would like the authors’ views 
on the following points: Did they consider that the 
trouble was due to batches of oxide with high free iron 
content, and if so, how frequently did this occur? 
There seemed to be far more trouble at the particular 
works discussed in the paper than elsewhere, and yet 
the Manox oxide was distributed widely throughout 
the area. How far did local conditions such as the 
peint of gas admission, amount of purification air, and 
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the use of open steam, influence the incidence of evolu- 
tion? It seemed possible that factors other than those 
mentioned in the paper, might be significant. Free 
iron would be expected to remove cyanogen almost 
quantitatively, and it would be interesting to know 
whether defective charges showed a high affinity for 
hydrogen cyanide, the determination of which was 
relatively easy. The paper was most important in that 
it offered an explanation of a problem which had 
worried the industry for many years. The authors were 
to be congratulated on opening up several new lines of 
investigation which might lead to a better understanding 
of the process. 

Mr. Bramhall said that static methods of tests on 
oxide materials using sealed tubes in an incubator 
were thought to give better comparative results than 
could be obtained using flow methods, since it was 
impossible to be certain that the packing of the material, 
and hence the flow conditions, were identical in each 
tube. Equality of packing in flow methods was very 
important since any stagnant portions were sources of 
high evolution of hydrogen sulphide. Aniline mud had 
been used ten years or more ago in the preparation of 
Manox, but the explanation of the variable be haviour 
of aniline mud would appear to be that different batches 
varied in composition, some batches containing more 
or less free iron and some batches none. 


Always Contained Sulphur 


The free iron could not react immediately unless the 
oxide contained sulphur, evenly distributed throughout 
its mass, and this condition was fulfilled with Manox 
which always contained sulphur left from the solvent 
extraction process. As stated previously, the evolution 
was most likely to occur at places in the purifier where 
there was stagnation with little or no gas flow. Con- 
sequently, in the assessment of the probability of 
evolution even the design of the purifier was important. 
The modern tendency for oxide to be dumped into a 
purifier was to be deprecated, since this compacted the 
oxide in places which became foci of H,S evolution. 
Such a method of filling might well contribute to the 
increased number of cases of severe evolution noted 
since the second world war. 

At Higginshaw, the C set of purifiers shared a 
common inlet for gas, air and closed steam with the 
A and B sets, but there had been no trouble there 
except for one B box which had been filled with the 
faulty Manox. Open steam was admitted indepen- 
dently to each set but had been used on all sets at the 
same time in similar quantities. 

Mr. D. W. Kay, Chief Chemist of the Manchester 
Group, said that the authors were to be congratulated 
on having given a very debatable paper on a very 
serious, interesting, and complex problem. It was a 
problem which seemed to have been more and more to 
the front in the last few years. They had advanced a 
rather original explanation of what was commonly called 
regeneration. This was in danger of becoming an almost 
universal explanation of any purification trouble. They 
were to be congratulated on their primary line of 
approach to this problem—the examination of the 
individual components of Manox. 

The theory had been advanced that hydrogen sulphide 
evolution was due to the presence in the oxide of an 
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oxygen remover, which favoured a reaction between 
sulphur and water vapour with the production of 
hydrogen sulphide. Free iron stood indicted as the 
principal offender, but its actual presence did not appear 
to have been established. The authors had said that 
the responsibility of free iron for the trouble could be 
established either by proving free iron was present in 
the offending oxide, or by adding iron to the individual 
constituents of Manox and showing hydrogen sulphide 
was then evolved—they selected the latter course. There 
was some danger here of tacitly assuming the truth of a 
converse. The actual presence of free iron must also 
be shown before definite proof could be established. 

Of the two aniline muds examined, sample X gave no 
hydrogen sulphide evolution in the presence of sulphur, 
while sample Y did. The addition of further iron to Y 
appeared to increase the hydrogen sulphide evolution. 
The authors did not add free iron to the mud to see if this 
would cause otherwise ‘ good’ mud to evolve hydrogen 
sulphide in the presence of free iron. Such an observa- 
tion would have much more firmly clinched their 
conclusions. He, himself, would have preferred stream- 
ing experiments, using an inert gas at various space 
velocities, since in the closed tubes a stagnant mass of 
material was being dealt with, and the results might be 
quite different from those prevailing when gas was pass- 
ing through the oxide at nominal rates of flow. Sealed 
tube experiments, however, providing there was sufficient 
repetition—would probably indicate what was likely to 
happen under normal working conditions. 

Aniline mud Y + sulphur had shown a hydrogen 
sulphide concentration as obtained in the closed tube 
experiment greatly in excess of the Gas Referees’ limits. 
He was rather at a loss to see how this could be deduced 
from a sealed tube. Hydrogen sulphide evolved in the 
small free space of the tube might well show a very 
heavy stain on a lead paper, while under normal flow 
conditions the stain would be slight. The paper had 
concluded that hydrogen sulphide evolution was due to 
the absorption of oxygen pushing over the equilibrium 
of the water sulphur reaction in favour of hydrogen 
sulphide evolution. Assuming that the equilibrium of 
this reaction was reached and that with normal gas flows 
there was a concentration of, say, .1 ppm. of hydrogen 
sulphide due to this reaction, and an oxygen concentra- 
tion of .4%, it would require a very large decrease in 
oxygen concentration to effect appreciably the equili- 
brium and increase hydrogen sulphide concentration. 
A reduction of .2%, in the oxygen concentration would 
only increase the hydrogen sulphide concentration from 
.1 to .14 ppm. Looked at another way, the production 
of 10 ppm. of H.S by this reaction would produce, if the 
oxygen were not absorbed, 5 ppm. of oxygen, i.e., 
.0005%,. In a gaseous atmosphere already containing. 
say, .3% of oxygen, the addition of a further .0005%, 
would hardly affect the equilibrium. 


Stagnant Oxide 


If free iron did play a part it might possibly be that it 
did so by acting as a catalyst and decreasing the time 
required to reach equilibrium rather than by throwing 
over the equilibrium. If free iron or any oxygen 
absorber did act as suggested in the paper, he felt it 
could only be in regions of extremely low oxygen con- 
centration. In almost all cases of genuine regeneration 
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with which he had been involved, pockets of stagnan 
oxide had been suspected. Emanation of H.S hac bee, 
uneven over the surface of the box and, on em; tying 
pockets of material had been found, suspiciously point. 
ing to very uneven gas travel. Now if such pockets of 
very low space velocity existed in a box, it was cop. 
ceivable that these pockets would contain gas extremel; 
low in oxygen due to absorption of oxygen by iron. if 
present, or the oxygen demands of decomposing organic 
material. With such extremely low oxygen concentra. 
tions prevailing, the further absorption of small quanti. 
ties of oxygen produced would certainly appreciabl 
push the equilibrium of any water sulphur reaction in 
favour of hydrogen sulphide production as suggested 
The reaction between sulphur and water vapour would 
be endothermic and elevated temperatures would alter 
the equilibrium constant in favour of hydrogen sulphide 
production. 


Piece Rates 


It would have been interesting if the oxygen had been 
determined in the gas from the probes in No. | box 
which contained 12 ppm. of H,S. In these days of filling 
purifiers on piece rates, great care had to be taken or 
stagnant pockets would result. In recent years he had 
seen boxes being filled in a manner which would have 
made the old gas engineer turn the air blue. The high 
proportion of new oxide present in the C set was sur- 
prising. The history of these purifiers prior to the 
investigation would have been interesting, particularly 
in respect to oxygen demand and inlet oxygen concen- 
tration. The high overall oxygen demand of 1% to 1.2% 
across the set rather pointed to previous oxygen starva- 
tion. If this abnormal oxygen demand of .5-.6% was 
due to oxidation of free iron, then approximately 13 cw. 
of free iron per day were being oxidised. 

In spite of his criticism he felt that the authors might 
be getting very near to the solution of the problem. They 
had shown that certain batches of aniline mud would in 
the presence of sulphur produce hydrogen sulphide. If 
one considered the nature of aniline mud, the most likely 
offending constituent one would expect to be present was 
unoxidised iron. Possible side products of the reduc- 
tion of nitrobenzene such as phenylhydroxylamine or 
para-aminophenol might however deserve some con- 
sideration. If iron was acting by the mechanism 
advanced, then he suggested the possibility that this way 
might require special conditions such as might prevail 
in a stagnant section of a box. 

Mr. Bramhall said Mr. Kay had answered a number 
of his own questions. The presence of free iron in 
aniline mud had been established by working the mud 
into a slurry with water and rubbing and washing it 
through a 200 mesh sieve. The oxide of iron passed 
through the sieve and free iron filings were left on the 
sieve. This information was unfortunately not included 
in the paper. The addition of further free iron to aniline 
mud and sample Y did increase the evolution of H,S 
which was why the test was carried out. Iron was not 
added to sample X which did not evolve H.S because it 
was known that free iron and sulphur in the presence 
of water produced H.S. Mr. Kay’s objection to static 
tests had already been answered in a reply to Mr. 
Townsend. 

With regard to Mr. Kay’s hypothetical case of a con- 
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centration of .1 ppm. H.S, it could be assumed that this 
small quantity did not arise from the reaction 2H,O+ 
2S=2H.S+O,, but from some residual reaction, such 
as the more or less constant trace of H,S evolved from 
some types of wood filling. 

Mr. H. Lees, Radcliffe and Farnworth, remarked that 
in over thirty years’ experience of using Manox he 
could only recall one definite case of H.S evolution 
which was definitely proved and of sufficient magnitude 
to cause serious difficulty. There was, however, what 
might be a significant difference in purifier operation 
from the methods used at Higginshaw. Newly filled 
boxes were always placed in first taker position and did 
not reach last position until eight to ten days after put- 
ting to work. If the troubles experienced were, as the 
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authors suggested, due to the oxygen demand of the ‘ree 
iron upsetting the equilibrium of reaction, it sec ned 
possible that this demand may have been satisfied b« ‘ore 
the box was in last taker position, and any H.S evoived 
removed by the other boxes. 

Mr. Bramhall said that Mr. Lees had been very 
fortunate, though one serious case in 30 years was proof 
that evolution did occur. There was no doubt that the 
trouble at Higginshaw was evolution. The evidence at 
Higginshaw indicated that the trouble of evolution was 
not finished after one cycle of purifiers, although it was 
considerably reduced. This lead one to the belief that 
if a faulty batch of oxide was introduced into a purifier 
in any quantity, the reduction in the quantity of heat or 
the control of the pH of the oxide might prove a remedy. 


THE TRADE UNIONS 


THE SECOND OF TWO ARTICLES BY A 


Special Correspondent 


National Union of General and Municipal Workers 

that voluntary negotiating machinery and arbitration 
procedures had on the whole worked extremely well; 
and that the tendency for unjustified criticism was to 
be deplored. The union believed that the effectiveness 
of the existing machinery depended on the creation 
and maintenance by the Government of economic con- 
ditions in which joint negotiations in industry can 
operate freely, without the exertion of pressures or 
influence on either of the parties by the Government. 

It was furthermore contended that recent events had 
shown that the Government was trying to undermine 
collective bargaining. Over the past 40 years, the con- 
fidence of the unions and of the employers in collec- 
tive bargaining had grown, until in the post-war period, 
the principle was extended to joint consultative com- 
mittees, dealing chiefly with productivity problems in 
the factories. If the Government now destroyed confi- 
dence in this machinery, the country’s productive effort 
would be imperilled. Reference was made to recent 
events such as the Minister of Health’s refusal to 
approve the 3% increase agreed between the Health 
Service clerks and the hospital management, and 
regarding the public statements by the Government 
about the need for those responsible to keep wage 
increases to a minimum. 


Is was said at the last annual conference of the 


Undermined Confidence 


It was further averred that the pattern of the Govern- 
ment’s action was quite clear. It had refused to operate 
awards flowing from collective bargaining machinery, 
had undermined confidence in the bodies that made 
awards, and had given directions to arbitrators who 
were supposed to be impartial. The Government had 


talked about wage increases resulting in higher prices 
while saying nothing about rising profits and dividends. 

These views generally reflect the unions’ anxieties at 
the present time, although it is wrong to say that the 
Government has given definite instructions to impartial 
arbitrators; such specific directions would make the task 
of the arbitrators impossible. 

But there is increasingly widespread criticism of the 
unions as such. It is said that it is not chance that 
the union involved in the recent strikes is the largest 
union of general workers in the country. The general 
workers—the unskilled and semi-skilled—are the ones 
that have done best in the years of full employment 
since the war. Now that it is becoming harder to 
extract more money out of the economy, the general 
workers are the ones who are finding it most difficult 
to put forward a convincing case that their particular 
claims ought to be met. It is exactly the pressure for 
general wage increases which has depressed the rewards 
for real skill. 


Ultimate Deterrent 


It has been pointed out that the first two general 
secretaries of the Transport and General Workers Union 
sometimes used the union’s industrial power as an 
ultimate deterrent in collective bargaining negotiations, 
but that they were careful in fact never to be put in the 
position of having to.deploy the union’s full strength in 
an industrial dispute. They also always recognised that 
the different sections of the union had diverse interests 
and that it would be unjust as well as unwise to com- 
mit the full resources of the union to support any sec- 
tional interests within the union. Both these lessons 
were ignored in the last dispute, and the strike became 
not a strike against London Transport but against the 
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tee Boublic as a whole. This might ultimately involve the 
se Ned Psion in a clash with the Government, in which the 
before [Eysion would be bound to lose. The Trades Union 
VOived Hicongress refused to help the union along that path. 
Another criticism of the union concerned in the dis- 
1 very pute is that it is extremely large and has a history of 
> PLOOf Pyver-centralisation. It is also a union of dissimilar but 
lat the Hnilitant parts. In its present form, it is likely, there- 
NCe at Mifore, to be continuously involved in unofficial strikes. 
Was [Bin the case of the Dock strike, for example, although 
lt Was [ihe strike had been going on for six weeks, the union 
-f that JR .xecutive had made no moves either to recognise it or 
urifier HP oondemn it. It appears that because of its structure 
eat or fit cannot deal with more than one dispute at a time, 
medy. [Band the central executive often appears to be remote 
from its members. 
But what mostly concerns the nation is the amount of 
—___ harm unions can do to the public, innocent of any part 
in the dispute. No one wants to deprive a man, or a 
group of men, of the right to strike, if he or they wish 
todo so. Conversely, if a man does not want to strike, 
no one should have the power to force him to do so. 
Least of all should such a power be used in such a way 
that it means industrial life or death to a man who 
exercises his choice. If British history proves anything, 
it proves that all despotic powers, one after the other, 
have been brought under the control of law and order. 
rices Several Types 
nds. There are several types of strikes, and it would be 
*S at FF useful to look first of all at the main different kinds 
| the of strikes which are possible, before considering any 
tial suggestions about curbing and eliminating the many 
task licences allowed in strike action. There is the strike 
: on the part of one union to avoid the emergence of a 
the new One in its own field of activity, or to prevent an 
that old union ‘trespassing’ where it formerly did not 
Best recruit members. The closed shop strike is an example 
eral of a union compelling an employer to employ only 
a members of a particular trade union. The unofficial 
rent & strikes are really in defiance of the union, since, in 
}% theory at any rate, they take place without official 
eral union sanction. 
cult Then there are the political and sympathetic strikes. 
lat The National Union of Seamen once called a strike in 
for order to prevent Mr. Ramsay McDonald, a conscien- 
rds tious objector at that time, from attending a pacifist 
conference in Stockholm. We all remember the catas- 
trophic General Strike of 1926, the purpose of which 
was to try, by the unions in the principal industries of 
this country, to force the Government of the day to 
ral continue to subsidise the coal-mining industry. 
on In both these cases, the unions were trying to usurp 
an the functions of Government, for there were demo- 
ae cratic parliamentary means available for solving such 
he problems. This type of strike was statutorily pro- 
in hibited in 1927, but the Act was repealed in 1947, and 
iat there is a great deal of uncertainty today as to whether 
sts the law declares such a strike to be illegal or not. 
ne This led the late Lord Asquith of Bishopstone to say 
> that a country whose law gives no clear answer to the 
BS question whether a general strike is legal or not 
ne deserves a succession of general strikes to concentrate 
2€ its mind. 
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It has been said that we have in this country today 
a group of worthy and loyal trade union leaders, who 
virtually hold paramount power in the Kingdom, and 
yet who disastrously shirk the full governmental 
responsibility that should go with it. Two questions, 
therefore, arise: Whether we should make the trade 
unions part and parcel of the Government of the 
Crown; or, alternatively, whether all organised strike 
action be made illegal, its place being taken by ade- 
quate courts of arbitration whose awards regarding 
wages and conditions, while being compulsory as far 
as employers are concerned, would not compel or 
coerce any man to take a particular job. 

Let us look at the present constitutional and legal 
position of the unions. The problem is one of power. 
The unions have acquired a position of immense 
power which can mar or make the future economic 
prosperity of this country. It is a problem which this 
country has had to face for centuries—that of curbing 
the might of certain groups so that it is not used, either 
intentionally or accidentally, as a means of oppression. 
There is no doubt but that the general public are un- 
happy about the position, and it is necessary, therefore, 
to study the symptoms and have them diagnosed in 
order to find out what the defects are and what 
remedies are necessary. What the last bus strike 
emphasised above all is the necessity to do justice to 
the public and, in order to do this, the validity of 
certain assumptions, which have come to be very 
nearly articles of faith to trade unionists, has to be 
examined. This has been done in a recent publica- 
tion, and its most important conclusions will be con- 
sidered later. 

Because special legislation was found necessary to 
enable workmen to bargain freely with their em- 
ployers, trade unions and their members find them- 
selves today in a privileged position under the law. 
It is a form of protection which prohibits unions 
and their members from being sued in certain circum- 
stances in which another person or body doing the 
same act could be sued. When two or three persons, 
with the intention of harming another person, combine 
together to do an act which, if done by one of them, 
would be legal, they commit a civil wrong. 


Not a Civil Wrong 


According to the Trade Disputes Act, 1906, a 
similar combination by union members to do an act 
in contemplation or furtherance of a trade dispute is 
not a civil wrong. Again, if one person, knowing of 
the existence of a contract of employment between 
two other persons, and intending to injure one of 
them, induces or procures the other to break his con- 
tract, he is civilly liable in damages. If, however, by 
the terms of the same Act, he does the same thing in 
contemplation or furtherance of a trade dispute, he 
will not be liable. 

Lastly, according to the same Act, although any 
ordinary person or body may be liable for the civil 
wrongs done by its servants or agents, no such action 
may be brought against a trade union, its members 
or its officials in a representative capacity, in respect 
of any wrong committed by or on behalf of the trade 
union. This applies whether the civil wrong were 
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committed in contemplation or furtherance of a trade 
dispute or not. 

This most recent study makes a sharp distinction 
between the individual’s right to withdraw his labour 
and an agreement to act in concert to withdraw 
labour. The former it regards as a fundamental civil 
liberty, which distinguishes the free man from the serf. 
The latter is not of this kind. Formerly, the law, 
looking to the elements of concert and menace, stig- 
matised the strike as an illegal conspiracy. Today, it 
frequently involves an infringement of individual 
liberty, as where its purpose or its effect is to stop an 
individual from continuing to work as he wishes. 

It goes on to say that the right to strike can be 
justified only in a competitive economy, for in a con- 
trolled economy you cannot control and direct the 
economy if you leave an important element in costs 
beyond its control. In a competitive market economy, 
therefore, labour must be given adequate bargaining 
power, for the worker individually is too ignorant and 
weak. He must be allowed to form associations, and 
those associations must be armed with the effective 
sanction of collective withdrawal of labour. 

The problem is, therefore, not to abolish the right 
to strike but to limit its scope while giving the 
employee sufficient countervailing power against the 
employer. 


Long Term Interest 


Any proposed solution, therefore, in the view of the 
authors of the study, must provide for the ascertain- 
ment of what is, in economic and financial terms, the 
settlement to the dispute which is of most value to 
both parties, thus compensating for the ignorance or 
blindness of the parties as to what is in their long-term 
interest. It is also essential to isolate and define the 
political and social considerations involved. There 
must be a deterrent to unreasonable and irresponsible 
action which militates against the real economic 
interest of the parties and against the national welfare. 

One difficulty with deterrence in this connection is 
the practicability of imposing legal sanctions—what 
may well be thousands of people cannot be put in jail 
or have an injunction forced against them. The 
sanction must be found elsewhere. 

It is proposed, therefore, to establish an independent 
tribunal to which any industrial dispute, before it is 
allowed to explode into a strike, must be referred. This 
tribunal would publish and assess the facts out of which 
the dispute had arisen, and clarify the issues at stake. 
Reference would have to be made to the tribunal even 
if one of the parties makes it clear that it will not accept 
its findings or recommendations. After the publication 
of the tribunal’s findings of fact and of the issues in- 
volved, a short time (perhaps a fortnight) should elapse 
before a strike could legally take place. There would 
be no attempt to interfere with existing machinery where 
it was working well, only it must be ensured that it 
provided for a reference at some stage to some such 
independent tribunal. 

The suggested deterrent would be that where a strike 
is called before the preliminary independent inquiry 
has been made, or before the statutory period following 
the publication of the report of the inquiry has elapsed, 
the protection afforded to strikers and their organisers 
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by present legislation would lapse—that is t. remoye 
the legal shield not available to other citizens 

In the case of unofficial strikes, only thos: unions 
registered with the Registrar of Friendly Societ::s woul 
enjoy the present privileges. Unofficial strikes are no 
organised by unions; consequently, a strike would 
organised by those who had not become registered ag 
trade union. They would, therefore, be without the 
privileges conferred by the Trade Union Acts on trade 
unions, and would run the risk of civil or criminal 
proceedings. 


Adequate Arrangements 


With regard to restrictive practices, it should be 
possible by dispassionate inquiry to find out whether a 
restrictive practice is or is not against the public interest, 
If it is, means must be found of ensuring that the 
practice ceases. Adequate arrangements should be 
made to eliminate any anxieties in the minds of the 
workers consequent upon the abolition of such practices, 
A tribunal very much on the lines of the Independent 
Tribunal should be charged with the investigation of 
such practices before any strike action took place. It 
would be an offence to continue, or to organise the 
continuance of, a restrictive practice that had been 
declared contrary to the public interest. Only the risk 
of endangering substantial quantities of the union funds 
would provide a sufficient deterrent. 

These are some of the problems and some of the 
suggested solutions which are now exercising many 
minds of the general public. The great difficulty is to 
have the impartiality of such tribunals generally recog- 
nised, and to man them accordingly. The impartiality 
of the Cohen Committee, for example, has never been 
accepted in the trade union movement. 

The general public will finally decide. The readers 
of this Journal are a part of that general public. The 
purpose of this article is to put the main facts and the 
more recently suggested solutions before them, in order 
to help them to make up their minds. Informed opinion 
is essential to the establishment of a satisfactory 
solution. 


Technical Education 


CALL to industry for full scale support for 
A gevernien plans to expand and improve the 

British system of technical education was made 
recently by Mr. Geoffrey Lloyd, Minister of Educa- 
tion. A new pamphlet, ‘ Britain’s Future and Tech- 
nical Education,’ has the support of national industrial 
organisations including the F.B.I., the T.U.C., the 
British Employers’ Confederation and the Association 
of British Chambers of Commerce. The pamphlet 
describes the pattern being followed in the develop- 
ment of technical colleges in England and Wales, and 
shows how industry and commerce can play their part 
in the nation-wide scheme. 

Since the White Paper on the £100 mill. programme 
was published in 1956, the building programme for 
England and Wales of £70 mill. had been approved, 
£27 mill. of this had been started and £16 mill. com- 
pleted, said the booklet. 
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